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READING INSTRUCTION
IN MATHEMATICS
By Jeanette Pearl

Efficient learning of mathematics in
the classroom is not a haphazard
phenomenon. Student learning is determined greatly by the kind of
reading guidance that is given by the
teacher. Reading and mathematics
cannot be divorced. They must receive
attention beginning at the primary
level.
Review of Literature
Introduction. Roberts (1, p.88)
suggests that it is time for a reexamination of the traditional concept
of initiating instruction in content area
at the intermediate grade level. He
points out that many factors support
his contention that primary teachers
must begin to assume responsibility
for teaching some content reading
skills as part of the basic developmental reading program of the primary
grades. These factors are:

1. Increasing evidence that reading
is a thinking process involving the
learner, his experiences, his needs, the
materials he reads, his reading purposes, and, the probems he has, in
reading-thinking.

materials of many types; e.g., individual reading, personalized reading,
self-selection.
5. Tendency to lessen emphasis on
"grade levels" and to increase emphasis on "skill levels" as criteria of
achievement.
6. The publication of reading series
with less vocabulary control and with
a greater range of content material
than has been used before.
7. The publication of many
u~
books of a factual nature, written at
the primary level; books which introduce new concepts in vocabulary -often
outside the realm of the primary
child's experience.
u

...

As teachers become aware of these
and other factors, Roberts states that
they must recognize the implication
that primary teachers must integrate
into their programs those content
reading skills which their pupils need.
Roberts is here discussing the content
area in general. What he has said
generally, I feel, is particularly true of
mathematics.
Content Demands. Smith (2, p.59)
says that math, like science, is
becoming increasingly important in
our lives; partly because it is so closely
related to science and partly because
mathematical concepts must be understood if we are to live intelligently in
our rapidly expanding universe. She
says that reading of a math text is
unique in that it consists of types of
reading entirely different from that of
any other field and complicated by
having numerical symbols woven into
the sentences along with word symbols.

2. The tendency on the part of
teachers to accept the concept of
individual needs and to recognize the
responsibility of teaching in light of
chitdren's individual needs and interests.
3. Teacher recognition that readiness is a matter of preparation for any
new type of reading task needed by
the young reader.
4. Organizational schemes which
encourage children to read widely in
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Muelder (3, p. 77) states that math
texts are more densely packed, more
ideas per page than any other writing;
that every word is critical because
understanding the exact meaning of a
single word may influence the meaning
of the entire passage; and, that math is
written at a higher level of abstraction
than writing found in other subjects,
being mainly concerned with ideas and
symbols rather than things.
Fay (4, p.93) says that math
requires the building of a double
foundation: A mathematical foundation, meaning an understanding of the
number system and a knowledge of
basic number facts; and, a vocabulary
foundation that provides the basis for
quantitative reasoning and the clues
~ ilie u~ ~ ilie m~~m~ical
processes.
McCullough (5, p.236) points to
the understanding of technical mathematical terms as one of the difficult
areas of reading in math. As she
explains it, the same term is not
always used for a particular operation.
Terms as "and," "added to," and
"plus" are used interchangeably. Many
technical terms used in math are also
used in general conversation with quite
a different meaning. The third, and
perhaps greatest, difficulty with terms
is that math requires an understanding
of many terms which remind the
student of absolutely nothing in his
past experience and which must be
learned "the long hard way."
Aaron (6,p.74) explains that the
skills growing out of the nature of
math open up five areas of responsibility to the teacher:
1. Mathematics has its own technical vocabulary. To read math content, students must know and understand this vocabulary. This vocabulary
is at the core of the subject and must
be taught thoroughly.

2 . The teacher is responsible for
developing concept background. Some
building of concepts will come before
reading; some will come afterward.
How much help the teacher gives
before reading will depend upon the
knowledge the students already have
and how much explanation is given in
the text.
3. Reading math is a slow process.
Every word and every symbol carries
crucial meaning. Math calls for intense
concentration. The reader must completely understand what he is reading
if he is to accomplish the mathematical task set up for him. His
thought processes are constantly interrupted as he moves from one probelm
to the next. Re-reading is often
necessary. The math teacher must be
aware of these special reading problems and must prepare the students for
meeting them. Many of ilie basic
reading comprehension skills are employed in reading math materials.
Following directions, drawing inferences, generalizing, and critical evaluation are among these. Teachers must
work at developing these needed skills.
4. Students must be given help in
reading word problems (story problems). Most guidebooks offer steps to
follow in working these problems.
5. The teacher is responsible for
developing skill in interpreting mathematical symbols and abbreviations as
well as for developing understanding
of ways of reading and interpreting
mathematical graphs and charts.
Besides these five areas of teacher
responsibility, Aaron points to one
more. Ways must be found to
challenge those pupils who are such
excellent readers that their grade level
texts are too easy. Enrichment and use
of reference materials may be the
answer here. But, for those who read
poorly, ways must be found to help
them understand the mathematical

concepts despite their lack of reading
ability.
Effective Lessons. Roberts (I ,p.89)
lays down some principles upon which
effective instruction might be based.

1. Teacher must develop an understanding of the nature of content area
reading and its significance to pupils in
the primary grades.
2. Teacher needs to understand that
general reading and content reading
are not synonomous and that pupils
need instruction in content reading
skills. She must develop an awareness
of skills needed in each content area.
3. Teacher may need assistance in
seeing how she can integrate content
reading instruction into her developmental program.
4. Cautions to keep in mind in
planning instruction:

* Do not assume that teaching of a
skill within general reading program
guarantees pupils' use of that skill
within content reading.

and students encouraged to use instead
of avoid them. One aid in this is for
teacher to present the word orally
with his face toward the class and have
the class repeat it in unison. Then he
should write it on the chalkboard as he
says it slowly and have the students
repeat it again. In this way no child
need fear to use the term because of
timidity over correct pronunciation.
Beyond this, McCullough mentions the
need for frequent checks or informal
tests so students are reminded of·terms
they should know.
Muelder (3,p.78) says that, whereas
older children might be encouraged to
start and maintain a glossary of new
mathematical terms they encounter,
on the primary level charts can be
prepared with appropriate illustrations
for review and constant availability.
(EX.: Inequality 00=000).
McCullough (5,p.339) lists some
practices to help compensate for the
difficulties of a math text.
1. Prepare comparable lesson in
easier language. Duplicate.

* Do not assume that pupils' use of
skill within one content area (as
science) insures its use within a second
content area (as math).

2. Help students understand nature
of problem by having individuals
invent problems that reflect problems
common to their lives.

* Be especially alert to the problems of teaching new and unfamiliar
concepts through text reading.

3. Have better students tell how
they solved problem.

* Remember

that the primary
teacher's responsibility is to INITIATE
(not to complete) the teaching of
content reading skills. The skills will
be built up in succeeding grades.
Development of math vocabulary
must begin in the primary grades.
McCullough (5,p.337) explains that it
is important that the students hear and
use the terms they are learning.
Technical terms should be repeated

4. Create an acting-out situation.
Ex.: Call 5 children to front of room.
Ask 2 to step outside. Have children
make up number story: 5-2=3.
Fay ( 4,p.93) says that problem
solving demands the application of a
range of comprehension and critical
reading skills which must be taught. At
the general comprehension level, the
child needs to obtain the literal
meaning of what he reads. In addition,
he must use specific comprehension

skills to gain a general impression, to
follow a sequence of events, to note
detail, and to follow directions. As he
reads, the students must also exercise
judgment in various ways. He must
judge the relevance of particular facts
in relation to the overall problem. He
must visualize a problem situation
from a group of facts. He must
generalize a process from the details
presented. He must make a judgment
about the reasonableness of his
answer. These last four require critical
reading and critical thinking.
Smith (2,p.59) says that the reading
of most story problems involves four
different processes: Reading the entire
problem, concentrating on question at
end that asks or tells what to find ,
deciding what processes to use, and
pulling out the number facts or
symbols presented for use in working
the problem.
After these reading activities have
been completed, the student is ready
to compute the problem mentally or
on paper. If the student is having
difficulty in. the computation it might
be well to explain to him the
importance of the reading activities
which preceded computation and to
provide him with special practice on
the reading procedures involved, perhaps, for a time, WITHOUT working
the problems at all.

Smith (2,p.58) says that, in addition to story and numerical problems,
there are other reading situations in
math at the primary level. Children
must be taught to tell time, read
calendars, thermometers, rulers, scales.
She says that the elementary teacher
should teach reading as needed in
mathematical situations in the same
way that she teaches it in her basic
reading instruction.
Analysis:
Relating Literature to Students
In the review of professional
literature several points of view were
presented. While approaches and emphases varied, a single thought
emerged: That teaching math involves
the teaching of reading.

Now, as I review my own teaching
of the subject, I can see that I have not
been teaching reading as an integral
part of the math class. I took my
instruction in arithmetic methods in
1958-59, shortly before the advent of
the new math. Then, the emphasis was
on the extended use of concrete
objects, then pictures, and finally
semi-abstract figures before the use of
numbers was introduced. Almost no
reading ( of text) was required of
children in the primary grades.
When the new math was first
introduced, there were almost no
pictures in the texts. Semi-abstract
figures were used as aids to understanding. The reading vocabulary was
extremely difficult. Teachers protested
and their protests were heard. Texts
have been changed. Nevertheless, the
new math, in introducing so many
technical concepts at an earlier stage
than ever before, cannot leave reading
out of the picture entirely. Yet many
teachers have continued to teach
largely through the use of visual aids
and through having the children
manipulate concrete objects.

As additional practice in story
problems, Mc Cullough (5 ,p.339)
quotes Botel's suggestion for "headline
stories" which would be effective in
primary grades. A headline such as
2+3=5 should be written on the board
and children asked to make up stories
to fit. Imagination can be encouraged
with a starter story by the teacher.
Another suggestion is the use of'the
open-ended problem such as: Dan had
six cents. If he spent - cents, then he
has - cents left. Children help fill in
blanks as different amounts spent are
proposed.

I recognize my responsibility to
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are valuable. It seems to me that they
bear almost the same relationship to
the learning of math coricepts as chart
stories and experience stories do to
reading instruction.

find time for individual work and to
seek out and prepare materials to fit
the specific needs of all of the children
I teach. I feel that the research I have
done here will help me in resolving
some of my students' difficulties with
math.
Difficulties pointed up
research include:

by this

1. Lack of experiential background
necessitates readiness exercises before
introducing new concepts. This is
especially true of my class. Fortunately, the guide for our text sets up
pre-book experiences to precede each
lesson. Fortunately, too, I have accumulated an excellent supply of concrete
aids to fully utilize these pre-book
suggestions.
2. The importance of building a
math vocabulary was emphasized in
the literature, but the math texts often
introduce more and more difficult
words on a single page than are ever
introduced in a reading lesson.
McCullough's advice about introducing
new words and having childre.u read
first without attempting computation
may be helpful in such a situation.
3. One page of problems frequently
includes many different problem
settings. Children have to constantly
change their mind-set, thinking about
people's ages, marbles, stamps, money,
etc. It would be advisable to prepare a
ditto sheet (to be worked on before
the lesson) where there would be
many problems about the same situation (as catching fish). Once the
children can solve the 2 or 3 types of
problems in the same situation they
will be more ready to solve the
problems as presented in the text.
4. Since story problems, at the
primary stage, are almost the only way
of relating math to the children's lives,
Botel's suggestions about "headline
stories" and "open-ended" problems

5. Literature examined here has
pointed out that the level of abstraction of math is much greater than that
of other subjects. This is true even in
the math taught at the primary level.
There are some children so weak in
experiential background and at so· low
a level in reading ability that the only
way they can be led to an understanding of math concepts at all is through
the continued use of concrete materials. Such provision must be made for
these children.
Implications and Conclusions

The implication to be drawn from
this study is that the primary teacher
has a responsibility to plan for
effective teaching of math reading as
well as math concepts. The surest way
to achieve this is:
1. The teacher must give systematic
attention in planning to the specialized
skill to be developed in each lesson.
2. She must establish behavioral
goals for the children so that, in some
way, a measurement can be taken of
the degree to which they have
achieved that goal.
3. Readiness must be established
through appropriate pre-book experiences.
4. Guidance should be given to
make sure that children understand
what they are to do.
5. Some portion of the work should
be done independently to give children
practice in exercising the skill being
developed.
6. The teacher should evaluate the
children's work and her own in order
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to decide how she might have better
taught the lesson and to make
provision for reinforcement and reteaching if necessary.
In conclusion, it is hoped that

systematic attention to the development of the specialized reading skills
in mathematics, starting at the primary
level in both reading and math, should
result in better readers and better
achievers in mathematics.
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